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REMARKS 

Claims 1-7 and 10-21 are now in the application. 

Clauns 1-'' . .Id IT-^l ■\\e e tcivcted undo. I SC i03{A) btjpi; siif .tL.iilaKt.' osvT if ^ 
c)4-'{,4-^ le \lcrck ot jsl auc appIii>.anN a<Jvnu^\led„ed o.iof aU ni vie'', oi f b I.^ic p 4 OiT ddO to 

ei al , US Paiuit 4.(;J^,573 lo kjjuua et ai and I S Patent 4,163.86"- to Morta ct al Lno 
cited references fail to render obvious die present. 

Before addressing the reiection over the cited ait, a discnssion of the present mvention 
would be heipfu. In panicdar, the present mvention is directed to a process of punf>ing icducod 
cocrz\in<, Qrj According to the Dicscnt invention, a \\ater-t>o1ubk oiganic ^o]\ent ot a n/A'ed 
so'\i,r t„o'i "loscc* >n a 'WoiLi-bohibL o-^ v. . ^ni and wa.t. is used tv V' ^ ci v <i il du \ (,> I 
o^f edii Cii/\me Q „ and i.\vak}--.< i»>jt inj| i i\\ demi^d ftom Lw ,ting 'X'yn\ sucn as 

■'osjiu o 1-^ ^K.c i^v HbsL <A!d- is i iLio'o) re}mi\ .i' \ distinct a e ieatuio oi <bo pi ovnt 
:n\ ;?nt.on ib intu « \sater-;>oliih[e organic solvent or a mixtd solvent composed of a \\atei"- soluble 
oigonlc solvent and water is used for washing In order to remove impurities highlv <.ohib'e n 
waici- snch as hjposuiflirous acid, ascoibic ac Js n 1 dvn\at ^ .s 1 l-^.o! sk 1 cJ p i'lc ait 
would use water for washing Fowe\i.i a- } u \ oj'-K oxp.a K\1]isoKvn t sj\ ) i\> {,es 
cannot be sufftcientlj reino\t,a v\ scr . vt. is i sod ua->^ijn^ . ^ s. i ^ nd or ^ , 
coen/vn^t. Q},,. Those skilicd lu tbe an \souid not exjiet.. thai \sat<-r-M> ub <- o y.- soisonts .ao 
liiuch moife effective thaii water for removing water-soluble impm-ItieSi 

l^urtnt't. \\ashrig olliic crxstal^ aiid'oi oil viiouLi be Jibihitiaisr.cJ uo;n %\aslu.ii. o:M'- 
sobaiion. If a solution js washed with a \\ashing sol\-ent, it is necessar> that the solution and the 
washing solvent are .separable. However, depending on the reaction solvent used for the 
reduction of oxidi/ad ccen/\mc '.^^ n is impossible to wash the ,solut!0!i I'or example, in 
Productifm i'xar.ipit : i*f ihi. present application oxidized oocuivuic Uso is reduced in ethanol. It 
's '.npoi.si"^"L' V,- sv<t- 1 she scacriou suluuon ^u.^ aij o ^^uhout carrsing out an additioua! 
process such as replacement of eihanol with another solvent. 
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^^'oo n ii> troubicsome and Jitflcult to separate a i.quid phase horn t ic odiu liijuivi p ids^ d tci i k 
vv'ashmg process. 

According to the prc&cnt m\ enlion, washing <^an be carried out regaidlc^b o the icafs,tior 
soluum suid d\si) the washing "soivent ana <he desired product can be easiK separatee' t,mce I'le 
crystals and/or oil are/is washed. 

According to the Office Action,, it is a common practice to use Mtabie solvents for 
wasMng/puiifyrng tlie crystals. 

W ith lo^poct li) ibv aboxc cciMiont cnclo-^c nc^e\Nitn rre docu^ncnti. ^fsowMig 
^olubilits o_'"L-aox.C' kic in p'iS'acjIau pledge see le enclooed f< K.al } isL 
tran?Ia;.on of kaguku Biiuo'i i>\\.-idhook of Chcmistrx ; Jomuniii ra-^g Mai the 
boiuDiliiy of L-ascorbic acid in >vaier is 25 g-'IOO g ll;0 at 25T', while the solubihts ui 
eihanol is OTily 0.2 g/'iOO g EtOJI at 25-X. In order to remove impurities so higMy soluble in 
water, those skilled in the art would naturally think that water is a suitable solvent lor washing. 
1-iirther along these lines, attached is a Declaration under 37 CFR 1.132 by Takahiro Ueda, 
which verifies iJiat the sof ability of L~ascorbic acid in ethanol is 0.2 g/lOG g EtOH at 25-\l, 

i<>\\^\u ciJ'Ujaix li" ahoso cxpcctatuui'? tht- inipur:tiL-> cannot 'eratncd 
sufricicnt.) \.hoa \\ai;?i i.s u^jCC fox washing cnstaL vlmVoi oil ol recxed coenzsrx' Qjo 
Moreover, employing a water-soluble organic siolvent wotdd be counterintuitive, 

■ \;r^pL'S pro\ iaed in tbo s^rcsctit .spocitlcaUon di'monstitVic Oic unoxpuloo -^e-ult^ 
ach^nabic b> the present invcniion. For insiance, in Example 1 of tlic present application, crvstals 
of reduced coen<?:yme Qui (confining 3.2% of I -ascorbic acid aiid 036% of oxalic acid) 
obtained m Production l-xample 1 were washed with an aqueou.<i ethanol .solutions (mixtures of 

' As shown in Tabic 8.61 ofKaji^u Bn-an, the .soiubiliK oj L-dSco>-biC ucjd m li 19 8 at 25X\ !t is the ma*s 
of l,-ASCorbic add m 100 g of the saturacc soiulton Ncimcsj 300 s oi tbc i>Aturated sotuoon contam.s 19 8 g of L- 
ascorbic actd aisd 80.2 g of water, which equcii io approximuteiv 25 g of L-a.scort)ic acsd in 100 g ot water. 
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t J\inc' .3ro ; \s siu inldWe L aikr svashim', tht. i-onknts of! -aovoiht. JuJ wo. 
0 0" > "cos . .f! t'^e contents of oxahc acid were 0.05% or less, in hxarapitj 2, mstah v^ere 
wafa.iei ^vi Ji etbaiiol '\tkr v%'ashiTig, the conients of L-ascorbic acid aiid oxalic acid ^\ore 0 Qb^^^t 
and 0.07%, respective]}. On the oilier hand, in Comparativt; Example 1 where water \\as ustd 
for washing, the content of L-ascorbic acid was 0.18% and the content of oxalic acid was 
0.15%. 

In Example 3, rednced coenzyme Qui in an oily form was washed with an aqueous 
ethrmol M'iutu>r Ihe content.^ of I -a.scofh.L a^\i 'c\d oxahc acid v\ere 0 u2''o ano 0 iH^o. 
respecjveiy afier w^ishing. On the otiicr haiid, uj Comparati\e l^xamplc 2 wliwre ■v\atcr v,a.s u^od 
lor washing, the content of L-ascorbic acid was as high as 0.43% and the content of oxalic acid 
was 0.19%. 

It is impredictable that impurities caii be removed so efficiently when a water-soluble 
organic solvent or a mixed solvent composed of a water-soluble organic solvent and svatcr i.-> 
ased. 

GH 947643 fails to suggest the present invention since, among oiher things, as 
app-e^-ai. d b> the examiner, GB 947643 doe=. not even impis washing of the crystals. Moreo\er. 

unpurilic-. such as the reducmg agent and/or dematives derived from the reuacaig agon;. The 
secondary refej^nces do not overcome the defiGieHcies of GB 947643 with respect to rendering 
unpaieiitiibk": the present invention. 

The Otllce Action docs not provide the adequate rationale or reasoning as to \\h> 
persons skilled in the ait would wash crystals and/or oil with a waier-soluble organic solvent. 
already discussed In previous responses, the secondaiy references do not teach washing crystals. 

hi Example 1 of US Patent 4,061,660 to Kijima et al. the reaction mixture contained 
siiioa-alumlna (please see Col. 4, lines 40 to 43), and after filtration the silica-alumina was 
washed w4th diethyl ether to remove and collect a desired product which adhered to the 
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surface of silica-alumina. Accordingly, those skilled in die art would readily understand 
f ' V J ! 1 ! (, \ luoa et a does not include svashsng oi ci>-5tals or OiL o{ a desired 
producT. tor removai oi iinpunty. 

In Lxdirpie 3 ot bS Patent 4 0^9,573 to Kiuma et al the filiate was \^asheo ^^ ith 
water ana tnL.n v\ith a weak-caustic soda aqueous solution Nam^h the retlrcnct, teac.it s 
>sashmg tlie sfo lu Uon of a desued product Ihe proccJujc docs ' ot Sv J v\ 'unj/ ol 
Lnstals or oil ol ^ deMred product tor renovai ot impurus r^^q i i -«% inc pre«>ciit 
n\^i^ 1 5 ^ uquvstv-d I tI e iovation m Ki]ui5a et ai where vs^sh^ng oI" 

In rx«n p ^ i a ^ S latent 4 16i,^6* to M^i^a e d \K A - le u s u.^a. i ^vit^ a 
metiianohc aqueou<. socpmi indroxide so^uik af J I (_ 1 \s! li d\ q ^.o is 1 KUai <i solatioii 
{^please sec col 4, lines 3 1 to 36) Theielorc. tne rcteience *c<:>v.nc uc<sh^nfe J Ait. At. 
liquor, namely a soiution of a desired product, Ibe procedure does not include a washing of 
civ:>ta]s or oil oi a c csned prodt ct tor removal oi impunu as required b) the picsent 
ir>\entior It is ^-ospeatil > lequcsted tiiat the location in Mou^a et al wheie washing o( 
crystals is disclosed be specitically identified. 

Since the secondary references are silent aboui impurities derived from 
hsnosjlfuroa.* acd. h\ posidluious acsd sails, a^scoibic acxQs l /cis ot a^co'b.c .'C Js 0. 
salts of ascorbic acids and since the> do not disclose uashing Js -"i^'' -^"^ ^^^^ 

apparent \\h> ihc cited references would render obvious the present invcniicn fne 
rejection relies upon impermissible "hindsighi". 

in the Office Action, the examiner commented concerning possible comparative 
experiments However, since a prima facie case of obviousness has not even been established, 
such comparatixc experiments aic not actualh needed in this application Piea-^e sec TahJa v 

application ah eaU) mciuac^ compmali\e oKampics mat ^KitsUate tue uiic\p>.ck\i -t.-Mi^-^ \i.d ncd 
from the pi0ce,ss of the pieseni invention. Fuilht-rmore, please ,sce the Declaration hs' Mr Ueda 
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i ^ I- f 5j I is5 u\)<-i.\i^ i/c o ; ll 1 .ubook C hcinisU\ ) Hint i ther 
ic 01^ vjo'sic^-.ot esL-u iTucntion Also, the pi iOi au should be 
L'^iUwCd as a ^^bole, ano poitions argoinu aj.ainst oi leachHiig av\a> irom ihe claracc in\enuon 
mi St be considered Sec Bm^sch & Lomh, Inc v Barne!>-Hmi'H\dto<.tine hK 2'^0 U S P 0 
(Fed, Cir. 1986). 



Accordingly, the present invention is not rendered obvious GB 947643 to Merck et al, 
in view of US Patent 4,061,660 to Kijinia et al, US Patent 4,039,573 to Kijima et al and US 
Patent 4,163,864 to Morita et ai. 

The mere faci that the cited an may be modified in ihe n^anner suggesied in the Office 
Action does not make this naodiilcadon obvious, unless the cited art suggesr the desirability of 
the inoditlcation or there is well reasoned ajid aiticulated rationale to do so. I"his is not present 
in the present record. The Examiner's attention is kindly diiected to KSR Int 1 Co. v. Tekjlex, 
Inc, 127 S.a. 1727; 82 USPQ2d 1385 (2007), In re Lee 61 USPQ2d 1430 (Fed. Cir. 2002), In re 
Dembiczak el al. 50 USPQ2d. .1614 (Fed. Cir. 1999), In re Gordon, 221 USFQ 1 125 (Fed. Cir. 
1984), In re Laskmvski, 1 0 USPQ2d. 1397 (Fed. Cir. 1989) and In re FrHch, 23, USPQ2d. 1 780 
(Fed. Cir. 1992). 

Also, the cited art lacks the necessary direciion or incentive to those or ordinary skill in 
tlie art to render a rejection under 35 USC 103 snsiainabie. The ciied an fails to provide the 
degree of predietabiiity of suceess of achieving the properties attainable by the present invention 
needed to sustain a rejection under 35 USC 103. See KSR Int 'i Co. v. Telefiex, Inc. supra, 
.Divershech Corp. v. Century Steps, Inc. 1 USPQ2d 1315 (Fed, Cir, 1988), In re Uercier, 187 
USPQ 774 (CCPA 1975) and In re Naylor, 152 USPQ 106 (CCPA 1966). 

Moico'vO' ti:e puvoaiv.-^ of me -iiibjcct niaitci ard nnpK^^crvr,s <Abich , ^s'' inherent in 
the i.laMr.ed iui jt,i.i maderand djscloscd in the spccillcaiKm are to be considered \shon 
e\a1ualing isie qae:>tion of obviousness under 35 USC 103. See KSR !m 7 Co. v IVieflex, lm\ 
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Papesch. 137 USPQ 43 (CCPA 1963). 

No property can be ignored, in determining patentability and comparing the claiiiied 
invention to the cited art, Along these lines, see In re Papesch, supra. In re Buri et al, 148 U SPQ 
548 (CCPA 1966), hre Ward, 141 USPQ: 227 (CCPA 1964), aiid In reCescon, 177 USFQ 264 
(CGPAI973). 

hi view of the above, coBsideration and allowance are respecifiil ly soliei ted. 

In thq event ^le Exaitiiner believes an interview might serve in atiy way to advance the 
prosecution of this appiication, the undersigixeti is a vailable at tbe ielepiione number noted 
below. 

The Qffiee is authorized to charge .any necessary fees, to Deposit Account No. 22-0185, 
under Order No. 2 1 58 1 -00496-US from which the midersigned is authorized to draw. 

Dated; April 22, 2010 Respectfully submitted, 

Bv:/ B urto n A. AiTtemicR,' 
Burton A. Amernick 

Registration iNo.: 24S52 
CONNOI r Y BOVn I ODOE & lilTTl LLP 
Cu,stomer 30678 
(202) 331-7111 
(202) 293-6229 (Fax) 
Attorney for Assigiiee 
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IN THE UNITED STATSS gAtSHT AND TRADEMARK O rFIGE 

In r© applicatior! of; 

lakahirp Ueda; et al. 
Serial No. ; 10/541,446 ArtUniti 1621 

Filed : June 22, 2GGg Exa£ftiner: MMRM, SUOKAKAR 

Title ! METHOD OF PURiFYtNG REDUCED COENZYME Qjo 

DSCLI^RA TION UHDER ROLE 132 

Hpnorabie Conuuiss loner of Patents and Trademarks, 
Al6xandri3. X^lrgirsia 22313-1450 

Sir J 

If Takahiro ueda, a citisen oi Japv^n and having 
postal mailing addrsss of 6-31-17-2018, Bhioya-cho, 
Tarumi-ku> Koba-shi, Hyogo 655-0872 JAPAN, deGlare and aay 
that: 

Karch, 2000, X was gradtiatsd froia Kobe Orilversity 
Graduate School of Science and Technology, and irecelved a 
Master Degree in chemistry; 

Since April, 2000, I have been employed by Kaneka 
Corporation, and engaged in the works of E«search and 
dsveXopjnent for fine chemicals in Hew Products Development 
T$®ffi, New Business: Developmsnt Group/ QGL Division; 

I m one of the inventors of the aboye-identif ied 
application and am familiar With the subject matter 
thereof; 

I respectfviily submit herewith my ©Kact report? 



l0$€2Oe mi2# YASym & Awe i ares NO. 4331 : 

-2- 

Ob;^ec:t 

The «*xperin®nt i$ to detsrmirt* the solubility of L- 
ascorbic acid in etftanol. 

Ethanol (20 q) was to a 500 rsL flask; and 

stirred at SS-'C. After i hour of stirring, L-ascorbic 
acid (1 g) was added and stirred at SS^C for 2 houra. Ttis 
solution was filte:red through a membrane filter and a 
filtrate was analyzed by HPLC, 

1!he solubility of L-ascofcbic acid was 0,2: g/100 g 

BtOH. 
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I declare f>jrther that ail statements made herein of 
my own knowledfe at# true and that all statsmsnts made on 
information an4 belief are believed to b«: true; and 
further that these ^t^tsrsients wees iftade with the knowledgs 
that willful false statements and the llk« so made are 
punishable by fine or iHipris.onsae.nt, or both, under Section, 
lOOi of Title 18 of the united States Cods and that such 
willful false statements may jeopardise the validity of 
the application or any patent isi5'aed thereon. 



Signed this /f.^ day of April, 2010 




Tafeahiro Usda 
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Partial translation of "Kagaku Binrari" 

(Page 11-17,5) 
8 • 8 Solability 

c. Solubility of organic compounds iii water 
(3) 

a: Solubility is expressed fay the- mass of an anhydride and is 
indicated with the units designated by the following 
abbreviations . 

w: maximuai mass (g) of the solute contained in 100 g of the 
saturated solution (maas %) 



Table 8.61 

Temperature dependency of solubility of organic ccispounds in 
v/ater {see also Table 8,52; {1; 
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